Differential mRNA expression profiles in proximal tibia of aged rats in response to ovariectomy and low-Ca diet.
Both ovariectomized animals and animals fed with Ca-depleted diets are commonly used in vivo models for the investigation of osteoporosis-related bone loss. The present study aimed to study the genomic responses of bone in aged female rats to ovariectomy and dietary Ca deficiency in these models. Aged (11 months old) Sprague-Dawley rats were subjected to bilateral ovariectomy or sham-operation and fed with diets containing different dietary Ca content (LCD, 0.1% Ca or HCD, 1.2% Ca) for 12 weeks. Serum and urine were collected for biochemical marker measurement, and tibias were collected for bone mineral density (BMD) analysis by pQCT as well as for gene expression analysis by real-time PCR. Ovariectomy increased serum N-telopeptides of bone type I collagen (NTx) levels in aged rats fed with HCD (P<0.05). In addition, ovariectomy reduced BMD and predicted bone strength of tibial proximal metaphysis in aged rats fed with either LCD or HCD. Dietary Ca deficiency did not alter serum bone-specific alkaline phosphatase (BAP) or NTx levels, but induced a loss of BMD at tibia proximal metaphysis in aged rats. Ovariectomy promoted the mRNA expression of alpha-1 type I collagen (COL), osteoprotegerin (OPG) and receptor activator of nuclear factor-kappa B ligand (RANKL); and inhibited the mRNA expression of cathepsin K and matrix metalloproteinase-9 (MMP-9) in the proximal tibia of aged rats. Low-Ca diet significantly up-regulated the mRNA expression of COL, core binding factor I (Cbfa1), OPG and carbonic anhydrase II (CAII) in proximal tibia of aged rats. Our study revealed that the genomic responses of bone in proximal tibia to ovariectomy and dietary Ca deficiency were different. The bone loss induced by ovariectomy appears to be mediated primarily by an increase in RANKL mRNA expression; whereas the induction by dietary Ca restriction might be mediated by the induction of carbonic anhydrase II expression.